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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the data amount to be 
transmitted between chips by increasing the number of 
interconnection wires to be connected to the integrated circuit in 
a multichip module. S 
SOLUTION: A multichip module, having a multisubstrate and a 
patternized metalization layer formed on each layer of the 
multilayer substrate, is provided. A multilayer cavity is formed in 
such a manner that the mounting part of an integrated circuit(IC) 
101 comes to the bottom part. A plurality of ICs 101 are attached 
to the mounting surface of the IC mounting surface of the cavity. 
The wire bonding 105, which makes the first set, is extended to 
the exposed part of the patternized metalization layer at least in 
two layers from an IC 101. Also, the wire bonding 105, which 
makes the second set, is extended to the bonding pad of the 
adjacent IC 101 at least from an IC 101. Besides, the wire bonding 
105, which makes the third set, is extended at least to the 

bonding pad of the adjacent IC 101, and the wire bonding 105; which makes the third set, has the:loop: 
height higher than the wire bonding 105 which makes the second set 
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** NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] it forms in said die clamp face of the substrate with which the die clamp face was formed, and 
said substrate — having — two or more touch-down — a conductor and two or more power sources — 
with the patternizing metallization which gives a conductor The 1st integrated circuit attached in said 
patternizing metallization of said die clamp face, The bond pad which makes the 1st train formed around 
said 1st integrated circuit, The bond pad which makes the 2nd train formed inside [ which makes said 
1st train around said 1st integrated circuit ] the bond pad, The 2nd integrated circuit attached in said 
die clamp face, and the bond pad which makes the 3rd train formed around said 2nd integrated circuit, 
The bond pad which makes the 4th train formed inside [ which makes said 3rd train around said 2nd 
integrated circuit ] the bond pad, The wire bond which makes the 1st group which combines the bond 
pad which makes said 2nd train with the bond pad which makes said 4th train, The wire bond which 
makes the 2nd group which combines the bond pad chosen from the bond pad which makes said 1st 
train with the bond pad chosen from the bond pad which makes said 3rd train, The wire bond except the 
wire bond which combines the bond pad chosen from the bond pad which makes said 1st train with said 
patternizing metallization formed in said substrate and which makes said 2nd group which makes the 3rd 
group, Combine the bond pad chosen from the bond pad which makes said 3rd train with said 
patternizing metallization formed in said substrate. The multi chip module characterized by having the 
wire bond except the wire bond which makes said 2nd group which makes the 4th group. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings; any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally especially this invention relates to the high density connection during 

the chip in a multi chip module about a multi chip module. 

[0002] 

[Description of the Prior Art] The device which can be included in a single chip, and the number of 
functions increase increasingly as an integrated-circuit processing technique is improved. However, as a 
result, it is necessary to increase the electric number of connection to an integrated circuit. The most 
general method of making electric connection between IC and a package is wirebonding today. Wire bond 
is the minimum pitch restricted by the latest wirebonding machine, and is arranged around IC. The 



electrical installation performed inside IC can be formed by the geometry far smaller than the geometry 
supported by the wirebonding machine. Therefore, in the circumference of a chip, Lycium chinense did 
not grow in the available wire Bond number about increase of the demand to the electrical installation 
produced by improvement of a semi-conductor processing technique. The improvement of the 
wirebonding technique in which there is no delay is needed for the demand of electrical installation. 
[0003] There is a thing of enlarging the circumference of a chip more as a solution proposed so far in 
order to support much interconnect. However, not the use with the sufficient effectiveness of silicon 
but increase of cost usually nonpermissible as a result will produce this. By other proposals, using the 
bond pad distributed covering the whole body of IC is suggested. However, the technique on actual for 
performing interconnect which is sufficient for reliance to the interior of a chip is special. There are 
some remedies realized by arranging the bond pad of bond 2 train alternately on IC. Wire bond can be 
formed between the bond pads of two trains to the non-plane bond pad (namely, multi-level) on a 
support substrate. By this alternate bond pad method, the wire Bond number which can be formed 
between a chip, an external package, or a leadframe doubles effectively. 

[0004] Implementation of interconnect between integrated circuits poses especially a problem, when it is 
the multi chip module as which tooth spaces run short and electrical installation with the wide bandwidth 
during a chip is required strongly. In the case of the "scalable" technique which raises the engine 
performance, this is well applied especially by forming an integrated-circuit array same type. As an 
example of a scalable technique, programmable logical elements, such as memory, a programmable gate 
array (PGA), a Programmable Logic Array (PLA), and a field-programmable gate array (FPGA), are 
mentioned. 

[0005] Two or more chips are attached in a common substrate with a multichip configuration. The 
substrate has the printed-circuit channel and the bond pad. Wire bond is formed from each chip even to 
the bond pad on a substrate. A printed-circuit channel is used in order to connect each wire bond to 
the wire bond of a request of another chip. However, the consistency of the bond pad obtained in the 
conventional substrate process becomes low far compared with what can be formed in IC. Therefore, a 
chip wiring consistency is restricted by the substrate technique. By extending spacing which arranges a 
chip, it becomes possible to develop wire bond in a sector to the bond pad formed in a substrate. The 
parasitic capacitance and the inductance which the size of the whole package becomes large, and the 
physical die length of each connection will increase by this, consequently will restrict the rate of the 
signal during a chip which can be spread will increase. 

[0006] There are some in which even the bond pad of the chip which adjoins from the bond pad of one - 
chip formed wire bond directly in a commercial MCM device. The effect by mediation of substrate bond 
is lost by this configuration. However, the high density of an alternate bond pad was not able to be used 
by the direct bonding between chips until now. 

[0007] According to other solutions proposed, the data transmission capacity of each wire is extended. 
For example, G.Y.Yacoub etc. has proposed that. bidirectional .data. transfer on a single wire can be made 
possible using three voltage levels . in the paper it is.[ "Self-Timed Simultaneous Bi-directional Signaling 
for IC Systems" (IEEE, 1992) ] entitled. The same approach is discussed by Mooney etc. in "A 900 Mb/s 
Bi-directional Signaling Scheme" (IEEE Journal of Solid-State Circuits Vol.30, No. 12, December, 1995). 
These systems need prudent adjustment of resistance during the contiguity chip for obtaining noise 
margin sufficient between highly precise adjustment of the component which has the tolerance in an 
integrated circuit, and three voltage levels. As other approaches proposed, although the multiplexing 
technique of a time domain or a frequency domain is mentioned, these increase the complexity of a 
system. 

[0008] The important element about a success and dependability of a high density wirebonding 
technique is the separation between wires. Since an integrated circuit operates at whether wire bond is 
expanded and the becoming elevated temperature, if two wire bond approaches too much not much, a 
short circuit may produce it in those wire bond. When separation sufficient between wires is not given, 
wire bond may short-circuit with an element different from the above including the physical stress and 



the impact which are produced during manufacture, a trial, or use. According to the wire bond technique 
by the above-mentioned advanced technology, a wire is isolated by one dimension by adjusting the pitch 
of a bond pad. The conventional high density wire bond technique makes wire bond isolate by the three 
dimension by using the alternate bond pad of the a large number train combined with the multilayer 
substrate. The multilayer substrate which brings about the separation of a three dimension is needed for 
the elongation of this three dimension. Therefore, this conventional technique has both chips on the 
same flat surface, and wirebonding between chips which so cannot enjoy the profits by the multilayer 
substrate is not made possible. 
[0009] 

[Problem(s) to be Solved by the Invention] Need about wire bond connection of the high density 
demanded with the latest integrated circuit was not able to be filled with the attempt of these former in 
which it is going to increase the number of wires in an integrated circuit, and the data volume of a wire. 
To increase further the amount of data transmitted between chips is needed by increasing the number 
of interconnect wires combined with an integrated circuit, especially the integrated circuit in a multi chip 
module. 
[0010] 

[Means for Solving the Problem] Speaking directly, this invention's including the multi chip module 
equipped with the multilayer substrate and the patternizing metallization layer formed in each class of 
the multilayer substrate. A multilayer cavity is formed so that the clamp face of an integrated circuit 
(IC) may come to a pars basilaris ossis occipitalis. Two or more ICs are attached in IC clamp face of a 
cavity. The wire bond which makes the 1st group is prolonged from at least one IC to the exposed part 
of the patternizing metallization layer in at least two layers of a multilayer cavity. Moreover, the wire 
bond which makes the 2nd group has extended to the bond pad of IC which adjoins from at least one IC. 
Furthermore, the wire bond which makes the 3rd group has extended to the bond pad of IC which 
adjoins from at least one IC, and the wire bond which makes the 3rd group has loop-formation height 
higher than the wire bond which makes the 2nd group. 
[0011] 

[Embodiment of the Invention] 

1. Outline this invention relates to the wirebonding technique which enables super-high density wire 
bond connection between two integrated circuits. Although this invention becomes printing, a 
photolithography, and a thing using the improvement of wire bond equipment in practice, it is also 
possible to improve the wire bond consistency about this technique with the application of the concept 
of this invention on the technique of arbitration. Therefore, a specific dimension, the pitch of a bond pad, 
wire size, etc. are only those it was indicated that **(ed) to an understanding as an example, and do not 
add a limit to instruction of this invention. 

[0012] This invention is used for the multi chip module (MCM) of the module 100 grade shown in drawing 
1 . MCM needs a high wire consistency, in order to combine a signal between ICs1 01: attached on the 
common substrate which consists of many (adding to the layers 102F-t02J,shown in drawing 3 ) layers 
102A-102E- .In addition, it will be understood that it is possible to use the layer of .the number of 
arbitration so that it may be made adapted for the specific manufacturing technology and specific wiring 
consistency which are needed by given design. Although the conventional multi-level ceramic substrate 
technique is used in the example shown in drawing 1 thru/or drawing 3 , it is also possible to use the 
technique of arbitration equivalent to it. In the case of drawing 1 thru/or drawing 3 , Layers 102A-102J 
consist of insulating ceramic ingredients with which the patternizing metallization layer was formed, 
respectively. Respectively a part is removed, Layers 102A-102D form the multilayer cavity, and a part of 
patternizing metallization layer in each class 102B-102E is exposed around this cavity. The exposed part 
of layer 102E forms the chip clamp face, and is mostly covered with the metallization ground plane in 
which IC101 is attached by conductive epoxy, the pewter, or the same chip attachment technique. 
Another patternizing metallization description is formed in layer 102E between ICs101 so that it may 
mention later. 



[0013] It is desirable for Layers 102D-102B to have the signal wiring which transmits digital ones or an 
analog data signal to an MCM I/O (I/O) pin or a terminal (not shown) from IC101, respectively. Layer 
102A is a transverse plane which works as a clamp face for the package cap 301 (refer to drawing 3 ) 
while performing chemical, mechanical, and electric protection to the layer located caudad. Using all 
available MCM techniques, a printed circuit is formed in Layers 102B-102D, and an I/O pin or a terminal 
is formed, and, thereby, it becomes possible to combine MCM100 with an external circuit element. The 
wire bond 106 combines the bond pad formed in one of the edges of each IC101 with the conductor or 
bond pad with which Layers 102B-102D were chosen. The wire bond 105 combines one bond pad of 
IC101 with the bond pad of adjoining IC101. The important description of this invention is to combine 
[ that each IC101 consists of bond pads 203 of two or more trains, and ] the wire bond 105 with each of 
the bond pad 203 of those two or more trains. Therefore, this invention attains the advantage of the 
direct wire bond 105 between chips in the advantage of high density wiring offered with the alternate 
bond pad 203, and a list. 

[0014] One of the descriptions of this invention is that the dependence over the wire bond 105 between 
direct chips of this wire bond between chip-substrates becomes the minimum, although the wire bond 
between chip-substrates is available. Consequently, it becomes possible to determine the consistency 
of wire bond with the pitch (for it to be a limit of a wire bond tool to a list) which can form an on-chip 
bond pad. Therefore, in case the bond pad 202 is formed on a substrate or a leadframe, a technical limit 
of a proper does not turn into a limit to the wire bond pitch by this invention. 

[0015] Another description of this invention is to use an alternate bond pad in the mode which makes 
easy above-mentioned wire bond between chips. The alternate bond pad had been used in order to 
increase the consistency of a bond pad, but it was not used with the three-dimension wire bond 
structure where reach in the loop-formation height of the wire bond 105, and loop-formation length is 
also arranged alternately while the bond pad 203 was arranged alternately. According to this description, 
the consistency of the wire bond 105 about a predetermined wire bond tool will increase, without 
sacrificing dependability. 

[0016] In the specific example, MCM equipped with the aluminium alloy wire bond which makes two-layer 
[ a two-layer effective bond pitch is 62.5 micrometers ] between the chips located on the same flat 
surface was manufactured. Each chip was equipped with the bond pad which makes two trains for the 
bonding between chips. Each MCM was equipped with the wire between chips which exceeds 1000 by 
defect density better than 1 0 ppm. 

[0017] Explanation of this invention is given to carry out about the specific example which used the 
ultrasonic wire bond technique with the wire bond tool of Hughes. According to instruction of this 
invention, the application about all the wire bond tools using all known wire metals or alloys is acquired. 
The improvement of the capacity of a wire bond tool has the intention of making the capacity of wire 
bond improve. further, and this improved too! becomes what has possible again obtaining profits with the 
advantage of this invention. The correction which **** and others about instruction by this invention 
can predict is equivalent to the equipment and the approach by this invention. 

[0018] The important element about a. success and dependability of the separation high density wire 
bond technique of 2.3-dimensional wire bond is the separation between wires. Since an integrated circuit 
operates at whether wire bond is expanded and the becoming elevated temperature, if two wire bond 
approaches too much mutually, those wire bond may short-circuit it. When separation sufficient between 
wires is not given, wire bond may short-circuit with another element including the physical stress and 
the impact which are generated in the case of manufacture, a trial, or use. With most wire bond 
techniques, elongation of an one-dimension wire is performed by controlling the pitch of a bond pad to 
compensate for a limit of a wire bond tool. The conventional high density wire bond technique performs 
elongation of the wire bond in a three dimension by using the alternate bond pad which makes two or 
more trains combined with the multilayer substrate. Like previous statement, such techniques are 
inapplicable to wirebonding between chips from which the profits of a multilayer substrate are not 
obtained, although both have a chip on the same flat surface therefore. 



[0019] It is the partial enlarged drawing of MCM100 of drawing 1 at drawing 2 . Adjoining IC101 is 
attached in clamp-face 102E located in the base of the cavity formed in the multilayer substrate. Layer 
102D was located above layer 102E, and is equipped with the bond pad 202 used for combining a signal 
with an external circuit element in the conventional mode. Between the bond pads 203 of adjoining 
IC101, three wiring layers are formed with the wire bond 105. 

[0020] In the case of a desirable example, the bond pad 201 is formed in the front face of layer 102E, 
and is combined with the supply voltage distributed to the patternizing metallization of Layers 102F- 
102 J (refer to drawing 3 ) by Bahia. If it may become high, the supply voltage needed may become low 
and, for this reason, will also fluctuate the layer of a needed multilayer substrate according to it. 
Moreover, it is possible to combine the bond pad 201 with digital one or an analog signal instead of 
power-source Rhine. 

[0021] The 1st layer of the wire bond 105 between chips is formed by connecting to the bond pad of 
substrate layer 102E the bond pad chosen from the bond pad 203 which makes the outermost train. In 
the case of drawing 2 , the bond pad 203 in the 6th [ every ] is combined with the bond pad 201. The 
required number of connection is decided by level of a request of the number of the supply voltage 
which the circuit element of IC101 needs, and the integrity of the power source which the circuit 
element of IC101 needs for a list. The wire bond 105 which makes this 1st group formed between the 
bond pad 203 and the bond pad 201 is formed in manufacture of the wire bond between chip-substrates 
in the conventional mode using an available technique. 

[0022] The 2nd layer of the wire bond between chips is formed by connecting the remaining bond pads 
of the bond pads 203 which make the outermost train, and the bond pad 203 of adjoining IC101. Suitably, 
alignment of IC101 of each other is carried out so that it may align with the bond pad 203 with which 
IC101 by which the bond pad 203 of each IC101 adjoins it corresponds. Although it is desirable 
altogether to combine with the 1st layer of the wire bond 105 between chips or the 2nd layer as for the 
bond pad 203 which makes the train of the outermost part of each IC101, it is not used, but when the 
bond pad 203 which is not needed or has a defect exists, it is also possible to change 203 of those bond 
pads into the condition of not attaching. The wire bond 105 which makes this 2nd group has loop- 
formation height (namely, maximum height of the wire at the time of connecting two chips) higher than 
the wire bond 105 which makes the 1st layer. Mainly since each of the wire bond 105 which makes the 
2nd layer is longer than the wire bond 105 which makes the 1st layer, the difference of this loop- 
formation height is produced. Since only the pitch of the bond pad 203 is physically ****(ed) from the 
wire bond which makes the 2nd layer, the wire bond 105 which makes the 1st layer is not important for 
the loop-formation height of the 2nd layer becoming quite higher than the 1st layer. 
[0023] The wire bond 105 between chips which makes the 3rd layer is formed by connecting the bond 
pad 203 in the train inside each IC101, and the bond pad 203 formed in the train inside adjoining IC101. 
A certain amount of spacing between the wire bond 105 of the 3rd layer and the wire bond 105 of the 
1st and. 2nd layers, is- obtained, making alternate the bond pad. 203 which makes the train inside each 
IC101 suitably to the bond pad. 203 which makes an outside train, i.e., by making it offset.' In order to 
enlarge extent of spacing further, the loop-formation height of the wire bond 105 between chips which 
makes the 3rd layer is set up so that it may become higher than the wire bond 105 which makes the 1st 
layer or 2nd layer. About this, it is clearly shown most by drawing 3 , and this drawing shows that 
remarkable spacing has opened between the wire bond 105 which makes the 2nd layer, and the wire 
bond 105 which makes the 3rd layer. 

[0024] According to this invention, the wire bond 105 between chips is two-dimensional as shown in 
drawing 2 , and as shown in drawing 3 , it is a three dimension, and since it is offset mutually, sufficient 
spacing for the strong wire bond between chips of the high high density of the yield will produce it 
between wires. The wire bond hundreds can be formed in the both sides of IC101 of typical size by using 
an available wire bond tool. 

[0025] It will be understood that this invention uses spacing obtained by both the alternate bond pad 
203 and the alternate loop-formation height of the wire bond 105. Neither of such techniques is 



independently used for the wire bond between chips, but brings about a certain amount of spacing by 
itself between the wire bond 105 which combines between the bond pads 203 on the same flat surface 
of an adjoining chip, respectively. However, the best technique for using this invention is combining both 
the alternate bond pad 203 and alternate loop-formation height rather than using one of techniques 
independently. 

[0026] 3. It enables the configuration of the multilayer substrate which has the multi-level substrate 
configuration layers 102A-102E to form the wire bond 105 which makes the 1st layer which provides 
IC101 with a power source and a ground with the bond pad 201 (refer to drawing 2 ) between chips, 
although most is the conventional thing. Since large-sized IC needs connection of a large number to a 
power source and a ground for the stable actuation, it needs to arrange the object for power sources, 
and the bond pad 201 for a ground between adjoining !Cs101, and to enable it to access each bond pad 
201 by two ICs101. As shown in drawing 3 , the substrate layers 102F-102J of a lower part combinable 
with the front face of layer 102E are available respectively in order to transmit supply voltage to the 
bond pad 201. By patternizing in the metallization layer of layer 102E, the bond pad 201 combined with 
the supply voltage which makes the bottom in Layers 102F-102J is formed on Bahia or a through hole. 
It is possible to transmit digital one or an analog signal by the layer of the arbitration of the layers 102F- 
102 J in addition to the supply voltage instead of supply voltage. In the case of a specific example, the 
bond pad 203 in the end (namely, left-hand side of drawing 1 ) of MCM100 is combined with the bond 
pad 203 in the other end (namely, right-hand side of drawing 1 ) of MCM100 using one of Layers 102F- 
102 J. Connection of this kind will become useful mainly by the Programmable Logic Arrays in the case 
of being a circuit type [ the ] as FPGA or it with the same each of IC101 etc. 

[0027] 4. a chip layout — in the case of a suitable example, IC101 becomes the same thing substantially, 
in order to reduce the cost of MCM100. The 1st flank of each MCM100 has the bond pad which 
supports communication with the external circuit element through the wire bond 106. The three 
remaining flanks of each IC101 have the bond pad which makes two trains which support the wire bond 
105 between chips. IC101 is arranged so that two trains (again limping gait) of the die length of 
arbitration may be made. IC101 is arranged so that the wire bond 106 may become parallel mutually and 
it may combine with the substrate layers 102B-102D by two opposite flanks of MCM100, and the 1st 
flank may face outside. For this reason, each IC101 has three flanks which support the communication 
during a chip, therefore arrangement of the chip in a 2xN array is attained (N is the number of the 
arbitration restricted by base size, actual cost, and the consideration on manufacture). 
[0028] As a result of suitable arrangement of this IC101, two opposite flanks of MCM100 will have not 
the bond pad that supports the wire bond 106 but the bond pad 203 between chips. In this case, it is 
advantageous to combine the bond pad 203 at these both ends of MCM100 using one or more layers 
T02B-102J. This interconnect is alternatively [ optionally ] available,: in order to be called a "wrap 
around" and to provide un-adjoining [ IC / 101 ] with connection between chips. Thus, the signal line 
between ICslOI of the number of arbitration can be combined using the wire bond. 105 between chips. 
The specific example, shown about this invention cannot but be a mere example, and it will be 
understood that it is not the limit to the description of the wire bond between high density, chips of this 
invention. 

[0029] 5. Since the wire bond 105 between chips by wirebonding method this invention changes wire 
bond length, loop-formation height, and a location and is formed by the three dimension, it is [ wire bond 
processing ] desirable to advance in the regular mode explained in this book. By the suitable approach, 
three pass is carried out for every flank of each IC101, and evaluation is performed after each pass. It 
becomes possible to restore the wire bond 105,106 which has a defect before covering by the 
consecutive wiring layer by electric inspection and/or the visual inspection of the wire bond for every 
termination of each pass. Since single MCM by this invention can be easily equipped with the wire bond 
105,106 thousands, it produces the wire bond 105,106 with which even the defect of low background 
level has a defect after an assembly. 

[0030] Suitably, a power source and ground connection are prepared through the substrate bond pad 



201 (refer to drawing 2 ) as mentioned above. The wire bond of the 1st level is formed by combining with 
the suitable bond pad 201 of substrate layer 102E the bond pad 203 with which each IC101 was chosen. 
In almost all cases, after the 1st pass, this means an intact thing, while many bond pads have been in an 
open condition. Since loop-formation height is the lowest and loop-formation length is the shortest, the 
object for power sources and the wire bond for a ground are produced first. Moreover, the discernment 
and restoration of wire bond which have a defect can be enabled by inspecting a power source and 
ground connection electrically after the 1st pass. 

[0031] With the 2nd pass, loop-formation height is more slightly [ than the wire bond 105 of the 1st 
layer] high, and the wire bond 105 between chips which makes the 2nd layer which opened spacing 
physically from the wire bond 105 of the 1st layer only for the pitch of the bond pad 203 is formed. 
Although electric inspection is impossible suitably until the remaining wire bond is formed, visual 
inspection and/or electric inspection are carried out after the 2nd pass. The wire bond 105 which 
performs the 3rd pass and makes the 3rd layer is formed. The wire bond 105 which makes this 3rd layer 
has loop-formation height higher than the loop-formation height formed at the time of formation of the 
2nd wire bond or the 1st wire bond. 

[0032] Thus, it will be understood by arranging wire bond alternately by the three dimension between 
two almost flat front faces of adjoining IC that the wire bond chip interconnect by the high density for 
the multi chip module which raised the wiring consistency is obtained. It is illustrated based on this 
invention, and the detail of the explained specific example is only what was shown by expecting 
perfection, and it is not considered that it is the limit to instruction of this invention. Therefore, many 
examples of correction of a specific example including the correction clearly suggested in this book are 
equivalent to the desirable example of description in this book. 

[0033] The instantiation-embodiment which becomes below from the combination of the various 
requirements for a configuration of this invention is shown. 

[0034] 1. it Forms in Said Die Clamp Face of Substrate with which Die Clamp Face was Formed, and 
Said Substrate — Having — Two or More Touch-down — Conductor and Two or More Power Sources 
— with Patternizing Metallization Which Gives Conductor The 1st integrated circuit attached in said 
patternizing metallization of said die clamp face, The bond pad which makes the 1st train formed around 
said 1st integrated circuit, The bond pad which makes the 2nd train formed inside [ which makes said 
1st train around said 1st integrated circuit ] the bond pad, The 2nd integrated circuit attached in said 
die clamp face, and the bond pad which makes the 3rd train formed around said 2nd integrated circuit, 
The bond pad which makes the 4th train formed inside [ which makes said 3rd train around said 2nd 
integrated circuit ] the bond pad, The wire bond which makes the 1st group which combines the bond 
pad which makes said 2nd train with the bond pad which makes said 4th train, The wire bond which 
makes the 2nd group which combines the bond pad chosen from the bond pad which makes said 1st 
train with the bond pad chosen from the bond pad which makes said 3rd train, The wire bond except the 
wire bond. which combines the bond pad chosen from the bond pad which makes said 1st train with said 
patternizing metallization formed in said substrate and which makes said 2nd group which makes the 3rd 
group, Combine the bond pad chosen from the bond pad which makes said 3rd train with said 
patternizing metallization formed in said substrate. The multi chip module characterized by having the 
wire bond except the wire bond which makes said 2nd group which makes the 4th group. 
[0035] 2. Multi chip module given in the preceding clause 1 which has substantially bond pad which 
makes the 1st, 2nd, 3rd, and 4th aforementioned trains on the same flat surface. 

[0036] 3. Multi chip module given in the preceding clause 1 which has loop-formation height with wire 
bond more expensive than wire bond which makes said 2nd group which makes said 1st group. 
[0037] 4. Multi chip module given in the preceding clause 1 which has loop-formation height with wire 
bond more expensive than both wire bond which makes wire bond which makes said 2nd group, and said 
3rd group which makes said 1st group. 

[0038] 5. Multi chip module given in the preceding clause 1 by which bond pad which makes said 1st 
train is alternately arranged to bond pad which makes said 2nd train, and bond pad which makes said 3rd 



train is alternately arranged to bond pad which makes said 4th train. 

[0039] 6. Multilayer Substrate and Patternizing Metallization Layer Formed in Each Class of Substrate, It 
is the multilayer cavity formed in said substrate by removing parts fewer than all the layers of said 
multilayer substrate. The multilayer cavity to which each class is exposing a part of patternizing 
metallization layer in the monolayer of said substrate, Two or more integrated circuits attached in the 
integrated-circuit clamp face of the pars basilaris ossis occipitalis of said multilayer cavity, and said 
integrated-circuit clamp face of said cavity. The wire bond which is prolonged from said at least one 
integrated circuit to the exposed part of the patternizing metallization in at least two layers of said 
multilayer cavity and which makes the 1st group, The wire bond which is prolonged from said at least 
one integrated circuit to the bond pad of said adjoining integrated circuit and which makes the 2nd group, 
The multi chip module which is prolonged from said at least one integrated circuit to the bond pad of 
said adjoining integrated circuit, and is characterized by having the wire bond which has loop-formation 
height higher than the wire bond which makes said 2nd group, and which makes the 3rd group. 
[0040] 7. 1st Wire Bond with which Wire Bond Which Makes Said 1st Group is Prolonged from Said at 
Least One Integrated Circuit to Bond Pad Which Patternizing Metallization in 1 st Layer of Said 
Multilayer Cavity Exposed, The 2nd wire bond prolonged from said at least one integrated circuit to the 
bond pad which the patternizing metallization in the 2nd layer of said multilayer cavity exposed, The 3rd 
wire bond prolonged from said at least one integrated circuit to the bond pad which the patternizing 
metallization in the 3rd layer of said multilayer cavity exposed, A multi chip module given in the 
preceding clause 6 which consists of the 4th wire bond prolonged from said at least one integrated 
circuit to the bond pad which the patternizing metallization in the 4th layer of said multilayer cavity 
exposed. 

[0041] 8. Multi chip module given in the preceding clause 6 to which wire bond which makes the 2nd and 
3rd aforementioned groups is located in said same at least one integrated-circuit side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing a part of multi chip module by this invention. 
[Drawing 2] It is the expanded sectional view of the multi chip module shown in drawing 1 . 
[Drawing 3] It is the sectional view simplifying and showing a part of multi chip module by this inv 
[Description of Notations] 

100 MCM 

101 IC 

102D Base layer 
102E Clamp face 
105 Wire Bond 
201,202,203 Bond pad 
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